. pressor dCREB2b proteins, the fly homologs of mammalian CREB and Aplysia CREB1 (Yin et al., 1994 (Yin et al., , 1995 .
Using the partial ApAF cDNA as a probe in Northern blots, we found that ApAF mRNA is highly expressed in In Aplysia, synaptic changes related to long-term memory storage can also be regulated at the transcripthe nervous system, and within the nervous system it is also highly expressed in sensory neurons (Figures 4A tional level downstream from CREB1. Interfering with expression of ApC/EBP, an immediate early gene that and 4B). We therefore cloned the full-length ApAF cDNA by high-stringency hybridization screen of Aplysia senis induced by cAMP and CREB and that binds to the CAAT box, selectively blocks the formation of long-term sory neuron specific cDNA library using the partial cDNAs identified in two-hybrid screens as probes. The longest facilitation (Alberini et al., 1994). To identify additional components of the transcriptional switch downstream open reading frame identified ( Figure 1A ) was used for expression of full-length ApAF protein in further experifrom CREB1, we have used as bait in a two-hybrid screen the DNA binding and dimerization domain (bZIP) ments.
The ApAF cDNA open reading frame encodes a putaof ApC/EBP, a gene induced by CREB. By this means, we identified a novel protein Aplysia Activating Factor tive novel basic-leucine zipper transcription factor that is 398 amino acids long ( Figure 1A ). The C-terminal do-(ApAF), and found that it interacts, through its leucine zipper, with both ApC/EBP and ApCREB2. We find that main of the ApAF protein, which contains the bZIP, is homologous to a number of transcription factors inApAF is a transcriptional activator, that it is constitutively expressed in sensory neurons, that it can be modulated volved in differentiation. The bZIP domain of ApAF is more than 60% homologous with the C-terminal domains by PKA, and that it acts downstream from both CREB1 and sera blocked by recombinant ApAF (Figures 5C and 5D; induced by 5-HT and cAMP), but not with CREB1a (Figure 2B) . In contrast to CREB1a, injection of ApAF is not 5.71% Ϯ 7.05%, n ϭ 17 for Ab1 and 6.33% Ϯ 13.12%, n ϭ 6 for Ab2 compared to 91.6% Ϯ 21.31%, n ϭ 10 sufficient to induce long-term facilitation at 24 hr, even when ApAF has been phosphorylated by PKA (3.59% Ϯ for preimmune preAb1, 79.6% Ϯ 25.3%, n ϭ 5 for ApAF blocked blockAb1, 104.64% Ϯ 26.23%, n ϭ 11 for ApAF 2.32%, n ϭ 5 for ApAF, 2.84% Ϯ 3.14%, n ϭ 7 for PKA phosphorylated ApAF compared to 43.93% Ϯ blocked blockAb2, and 79.6% Ϯ 12.95%, n ϭ 15 for 5ϫ 5-HT exposure). These results indicate that ApAF is 12.53%, n ϭ 8 for phospho-CREB1a injection antiserum, the resulting long-term facilitation was signifWe then injected phosphorylated-CREB1a protein 1:1 diluted in injection buffer or 1:1 molar mix with the domiicantly reduced compared to CREB1a injection alone (0.26% Ϯ 7.72%, n ϭ 19, p Ͻ 0.01 compared to 43.93% Ϯ nant negative inhibitor ApAF (278-398), and it again blocked the long-term facilitation induced by CREB1a 12.53%, n ϭ 8 for phospho-CREB1a injection). This effect is specific to CREB1, since coinjection of the preimmune as much as it blocked the facilitation induced by 5-HT (22.21% Ϯ 8.7%, n ϭ 16 for pCREB1a ϩ buffer comantiserum had little effect on phospho-CREB1a induced long-term facilitation (41.52% Ϯ 13.70%, n ϭ 11). pared to Ϫ20.43% Ϯ 9.48%, n ϭ 9 for pCREB1a ϩ ApAF (279-398) and Ϫ15.54% Ϯ 9.48%, n ϭ 16 for buffer We next found that the injection of a dominant negative inhibitor, truncated ApAF (279-398) which contains alone). Since ApAF (279-398) does not interact with CREB1a directly (Figure 2B ), we conclude that interferonly the b-ZIP domain, also inhibits long-term facilitation induced by five pulses of 5-HT (20.02% Ϯ 8.74%, n ϭ ing with ApAF does not directly inhibit CREB1a action. Rather, ApAF seems to act in parallel or downstream 7 for ApAF (279-398) ϩ 5ϫ 5-HT compared to 67.75% Ϯ 18.24%, n ϭ 7 for 5ϫ 5-HT alone, Figures 6E and 6F) .
from CREB1a. Since either injection of the full-length Earlier work in Drosophila and Aplysia first indicated that long-term memory storage, and the synaptic plasnecessary for long-term facilitation is downstream from ApCREB2. We find that injection of anti-ApCREB2 antiticity that underlies it, can be both increased and de- 
